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ABSTRACT 

recordina^°to^L/°'''''^°H ^° f"^^''^ ^ magnetic head suitably used for 
mprt?,^™ 2^ K reproducing from a high coercive force magnetic recording 

fi?m Taver a^; mL^?}'^'' ^ ^^^^ laminating a Fe-M-N magnetic thi? 

Pt i=»n ^. ""etallic magnetic film and a noble metallic layer such as a 
betwi^n fv,^^? • ^ multiple layer by interposing an insulating layer 

between the laminated layers to improve reproducing output. 

SOLUTION: The magnetic thin film layer 15 composed of a composition 

kinHr^a L ^hJ'^v, "i''^':;'^ ^I'^^^"'' ^' ^ -presses at iLst one 

kind of Ta, Zr, Hf, Nb, Ti, Mo and W and each of (x), (y) and (z) exoresses 
atomic percentage and is ^l<=x<=85 , 6<=y<=15 and 9<=z<=16? Ind the !ayer 
a Taanet?f ^L'^'^ """ ^^^^^^-^^ of /t, Au, Ag and Pd are SmiJated^on 
at ^'""^u^ surface of a pair magnetic core half body. Further, 

M(sib 2^o?=ub °l ""^n ^^^^^^ =°">P°^ed of one of SiO(sub 2), ZrO 

?o^m the'iSiSple'kyer! -*-P°-<^ between the laminated layers 30 to 
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±IE^®lSBMSK*^Fe, My Nx (tif^L. M(4Ta, 
Zr. Hf, Nb, Ti. Mo, WCOp •^<?)iJ^^< 1 1 
— ST'^Os X, y. z{±M^yN'— IrVhS-^L. .Tit 
^^iiS-e^l-Pil. 7 1^x^8 5, 6^y^l5, 9gz 
^16TS>|,. ) p t . 

Au. Ag, Pciod*>^-^<i:i>ia^:Ui*>^>3S:^ 
Si:3&>'35S:t:fl|il$^t7t«Jilgi:$fi.^ $/i>(c^<0«« 

JK**Si02, Zr02, AI2O3, CrC0-5*>OV^-^ 
im^2] S i02, ZrOz. Al JO3, Cr<7)a 

[if*3l3] ^jRfiBffiHi^if^^Pt, Au. A 

f 0 0 0 1 ] 

M^S. PU<{4. :^«atffilS$-Fe-M-Nl»tt^il 

[00 02 J 

[0003] *»*»ss^^^3t-t7t*^t2, m^^^. m 
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d{cL?tP<:5'yU- -f ✓'-djJ^.yr (Meta 1 in 
Gap) m(r>m^^y H (JJIT. Tm I G^.y H j bfii 

[0 004] fc^^-C. ^oa«068m'v-y HtCfct-^T 

(4, m&<^mm^m{t(rmL\>^mmtzf^\'\^ ±iB^:^ 

10 ^^S:^s^Jg^lBM£t^^ko^^*<^4^)<i,<^Tv^s. 
[0005] iTt. ig^. F e i:±m^fr?>fm^^ 

■^mmmtmi:m^mx.&mx'mmit^tLikisbx\.^^ , 

[0006] 

[^.a*^K^LJ:atfSigjSl L*»L=5:*i4>. MIG 

}^izt5\,^xm^(r>^mmim<r>ith'oiz±mcDF e 

€:±Jig4)-i: ^H^H^fflSffig^fSffl LT 7 x 5 >f h 
S^^H^jRilffigS-fiaP LT t , c: <om<^^ •/ 
20 HT'{i:Hrt^-f»I<^ig:B8[m^3t'«tT-^<;S^^rt»ico®(ffl[ 

{4gfc#Stl.Tfc%-r. S±ai*«,§{ii:'I»I±LTV»^f 

[0007] z(7)fz»b. ^mtamxii. ~n<m^aT 

^^mm^^^r •yr?gi«HSrie^-^tH*-T^-^-«c>fb$ 

ms^^ r^«cofflEm^^ -/vimm^z^mi^'&mifimk 

$nT^:Sai^'v.>y HtCtJV^T. _tJ5^JaSlttM*?F e 
30 E M, Nz {tztzV. MJiTa, Zr, Hf , Nb. T 
i, Mo. W03*>Oi!;>5:<i:i,— ST'^0. x, y. 

xS85. 6<y<15. 9^2^16^*^. ) 

i)^(>Kch;ik irmik t-^fiBt^^ -y H ^mzmm lt t ^ 

S (¥BK8^if^®®l 29 56##e5) . 
[0008] 2[cf|Bg{4, 3 I GA..y 

T. ^i^iZ:kM^M±liitit:f^±^itX. v^h\9>&^^r 

40 i:no(r)tzmmk^tit:m^^'y\'^mm-i>zti:m 

[0009] 

if>iz:i^^^i^SmtLt:m^^ Fe-M-Nfigft 
(^:^:T. MtiTa. Zr . Hf . Nb. Ti , 

Mo. MV<7i5-h<7yj^Kc<}iii—mxS>i,, ) fcriji,^T 
li. Pd. Au. Ag. Pd<?53^^^<i:t,lilSfel 

(110) ffi«OEi6i3&«^U.^< , m^cTi^^jn^mt 0 
0 LTKlEStt. M 1 G^.y HiO^ 
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*«i6]±t-s*j. $«i>fc:^ ±mmmmi>^s iOi . zro 

2. Al 2O3, Cr<Do*,<7)\,^-ttlt>^ii^i^}^i,m^ir 
[00101 -r^hlb^^mHi. -ncom^ziT^^i^i: 

L. M^Ta, Zr. Hf , Nb. Ti , Mo. W<7)3 

^MStPt, Au, As, Pd(Od-tt>^^^<thim 
tc;i0««M*«SiO2. Zr02. AI2O3. Croa 

[0011] ^rii, zcom^^-y KfciJV^Tti. :^Jgii 
ffi^S-M^SPt. Au, Ag, PA<r>d-h'Jf^<t 
1 aaKUi*»^>^^ffl iWF^ r p t S^o*^JB 

, <7) p t 1 Ji^Jt 0 

0. 3nm~10. 0 nmt-TS^ LV^. 
[ 0 0 1 2 1 ±iEP t JI^#^«i7) 1 Jg^;^; 19 <7>jp 
%Mff*^ 0 . 3 n mifcjer-* S t . -Ht^TfmSki}^% 

[0 0 131 =5rtJ. ^aattMtt. ±^0. 3nm~l 

0. 0nm(OPtmm<r>^^mmi:-fi-Lx2mi;uimm 
[ 0 0 1 4 1 k ^ ^x\ ±mp tmm<om^mm'^m!& 

tii,ptm(nn^mm(7)m-^i>(o. snmffit^^z 
a. ^(^ptmm(^^wsii^tL\,y^mmmiX'i±^ 

^t^tih. -f-i-c. ptmm<7y^^m(7)m^\i.im 

^ti*)ayw-mmbm,Lx\^h. 
[0 0 151 tit^ iOJl^^-/HtctJi,^T<i. r^jgat 

SrO. 05^m~l. O/^mfc-^Sd t^fJJf^ U^. 



Lhtpt mm^^wM<r>Tm)}3Mmiix a . 

[00 17] ^tyiz. ±fe<Oj;a^Fe-M-NlHt^ 

t^. FetPt, Au, Ag, Pd(ndib'Jf^<ti> 
1 ^tUi*>/^>=5:S^Jg{b-^ ( felT, r F e - P t ^ 

10 [0018] ^<0F e -P t^fi^ft-^!fe{i^ v>f 
P tm<7i^^it'^ifi^<^j:h t . ^«StfflK<omiS 

[OOlPl-e^T. Fe-Pt ^cOft^Mft^cOfi 

20 [ 0 0 2 0 1 iJt . mftmc^mM^im-b'atti, iza 

[0021] *:5|Bg<0IK^'\.y HiCtJV^TJi, -SfcOlS 

immat p tm^<^^^mmti)^^izmm^itfzm 

T F e - M - NfflMS^ffiji^^ Lti^lzmmirn'^ 
30 XT^i\.yrx:mi>-i^W^^B^msS.^it?,mzi±^ p 

M-Nfi8tt^Jl/iii^l^a-Fe (110) m^^^&Z 

SCfcT, PtJl^^:&ifeS@(:j:^®5t|g|6j;[^|g^ 

[ 0 0 2 2 1 *^oJt^A..y Ktctiv^-cii, ^ 
40 liaM4M^Fe-M-NjaES^aS®tPt®#<7)»^g 

mtifi^izmm^titzmmmt Lx\.^t;iti!r>(>. ± 

mmif^iZHK^X F e - P t 

[0 023] ^t^iz^ ±siFG-M-Nm&mmmbP 
t!sm<7)M±mmbims$iifimms^b^ti. $<i>k: 

^OgyiJK**S i O2 , Zr02. AI2O3, CriOa^t, 
<OV^-r#UpXP^^§® (£[T. r s i 02 ^<?5#HS«4 
50 ®j i:«r^S. ) 2r:frLT2@J,:Uia«$*lT^rSJ:t 
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[ 0 0 2 4 ] =5rfc . *|gBg<OJK^>v.y KtiiJV^T, 
atffiKSr^f^'f S P t Ji^(?)#^MJl 1 m^t:*)<^^^ 
mm^O. 3nm~10. 0 n m fc L/^ 0 . :^kJRfi8'ffllS 
?r^^-r Sfflttt^^«0 1 S ^Jt D OKJ?^ 0 . 0 5 ju 
m—l. Ojt/iiii:f-S^i:-c. P t M^con^McoT 

[ 0 0 2 5 1 § /i> *|^^<7)at^^>y KtCtJW^T . ± 

mcmm^mm ( b s ) <7)fiT{±f^stc/jN$u. 4 

, P t -7 7- g i: ^^l;zWm 

^iXX^-^hifi^ m:mmLnmXh*)Wm.^-('^yTt LX 

[00261 t.tci^ ±ies 1 02 m<r)imiim<ni^ 

li, 0. 5nm~10. 0 nmT-ft^^:i:*«if4 

^ifio . 5 n m^jST'i-s. hmmwtmmt i-xmm 

10. Onm$-ai.Si:M{R=^-Y'-y:7-fc LTi&f^^tJ 

•€-iTj&>"cT<s. ±ie<os i 02 m<r>i\^m&mii. ^ 

[00 271 ^OidtC. T«^lim<0^^?,PtJl^<7)# 

10 0 2 8] im^mmmtrFe-M-Nmimmm 40 
p t mm<^^mmt s i 02 ^o^^assio^ig^r 

imimMt. ^^'$'^-'/yY\^'thzk,x'mk 

•thlDiifiX^l,, 
[00 291 
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[00301 *Moa[^^'y h'(4. 01 *5j:tX02tC5^ 

-yr g vxi^m^iizm^'^ixtz-n'm^ 

3T^«£l. 2*^§-&i5-tf-ffi-c*4B8fv^^.yrjBjiK 
Bla, 2a5rS^#^i?-i*-T^-«£fl:$ixT^f5t,iO 
Xhh. 

[003 11 ±ia»^:3r4^«cl . 2{4. «B&r?r^ 

5. 6i:*>/i>1gjig$iiTV^S. ±fBia[§i3T^3. 4 
10 {4. 09i.{fMn-Zn^7x^>f h^Ni-Zn^7a: 

JbiEamrjr£«3, 40HalElS^=^A' y7^«ffi 
la, 2ai:*tf6rrs±H3a. 4 afflgtCJi , ±E®tm 
^-v -y 7"g CO h ^ -y ^' (BTw^ ji^J-^ 6 Tti^XO h 7 -y ^' 
igffiM^T, 8. 9. 1 0!&«ltM^-v>yrg<73S5SJg^ 

55:i3. ±ah^'yi^<l^M7, 8. 9. 1 

^io^Nssw 1 1 ■^ytm^tix v ^ s . 

[0 0321 iit. ±fefiai^r7T^3. 4<7)3*>0— 

:*r(?3a(M3 T^4 <7) mii2fi5^=¥-\' -y ym^m latM 

mmii.. i&-fi<^>m^ziTmsL3iztmmizm&^iix\>y 
xhm^ 

[00331 -^r. ^mtmrnB . 6(4. iiEJK^nr 

X\ m^^-Y -y 1 a , 2 a tftli^ L , fiog^ 

?a[^3r*^3, 4iO**|6jHi::3:SiB3a. 4atC-e 
ti-^ii^u^h^-s-yzr^X 'O^^-y^^^^vzr^izhti 
-iX^^tlX^^h. ^oT. C:n^>ifeJSatfiM5, 6 
^7)itl6lH 5a. 6 a3&<. -?75r*>t> BuKfiS^r? r^frjc i , 
2<^ia^^^'-y7'?gfig®l a, 2a.t^'yX\.^i>, ^ 

a. iMs^mmsms. eti, ±i2ia[^3r^3. 4 

tO^JlSFMfc^rSiMSa. 4aO;?ii^4>-rBa^h^ y^ 
igffiMM7, 8. 9. 1 0F«ifc:t^SnTV^S. i<D 
^«fiatffiS5«^Sl 2rt<0^^U<«i!^^f<i:t 

[0 034] -eUT, 2fE0!IiOlK^A,.yHfc:i3UTJ41t 
tc. ±Si^kmm^5. 63&i. H3t35rrj:dic: (03 

-M-Nmimmmi 5bPtmm<7)M^mieti}i 

SBt^l?^ r30j fcLT^. ) b^ti. S4>fc:c:<7) 
aJiK3 07&*S i O2 #«0lNatt®31$-:frLT2®Ja 

[003 51 t-t. ±£Fe-M-NffittSK®l 5{± 
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Fe, M, Nx (Om&i:^'ttii(r>Tf>*). MttTa. 
Zr. Hf. Nb. Ti. Mo. Wcr>d1b(D^^< th 

Mfi^tL-^tl^ 7 1gxS85. 6gygl5. 9^z 

[0 0 3 6] $^tc. *M(7)iK§i;^-y Httjv^ra. m 

^<r>±l,Z^m&m 5 . 6 ^ JBfig-r S iotzLX.W^ 

^^ttlK 5 . 6 ^■C<0S£i[^$:B5jt L. . mM^^ •/ 

[00371 *M<7)ai^^.y H ttJV^Tfi. mmff)X 0 
t'. ^SlSttMB, 6(iFe-M-NJ»tt^]^l 5 
P tS^WM^S® 1 6*-^>^r5S«Ki: S^TtJ 0 , 

tt^is® 1 5 1 p t mm<^n^mm 1 6 owBT-jiadci: 
izmm^ti. ic^a®M3o*>'s i02 ^coin 

[00381 ±Msjm±m 1 3{±, ii&femaffigs 

<^T«!K^«fo[T P t , Au, Ag, Pcic03t>iJ^^r< 
. [00 3 91 ±ia^?aM5(i. 04iCS^-rj: 

F e - M - Niatttt^^ 1 5 <7)mx'!m3mizmm ^ti 

[00401 * ;^r. :^m(mM^y h'tii5l^T« ±ffi 

^fesattt^s ^:mm-^mmm>m±mmiF e -m- 

[ 0 0 4 1 1 ^:*3, m:^<m^aT^4izmm^iih 

^mmmeL±m&mmitm5b^miz^ pe-M- 
mmsok^ti^ ^i^iz^ cK^mmms oi/is i 02 w 

[0042] ^LX. micr>mM^^y}^izt5\,^xii. ^ 

Ol®S/c0<^lS^^0. 0 5//m-l. OxtmtL, 
rat<^m^4iS5. 6i&^g^«,Pt®^0#^||i 
16e51jiS«:0<^>¥i§K/S?-O. 3nm~10. On 

[0 0 4 3] $^>k:, *MOfiBEm'^-yHtCiJl^T«, :^ 

tH^±IB^raattJS5, 6<0:^^nLXJ5if>i>m^ifi 

[0044] *«OfiBEmA..>r N'ttiV^Ttt. la^Oi p 
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a. 2 alZ^ ^mm&mS , 6bLX. Fe-M-NSI 

1 5 i: p t MipfiO:&^^ 1 eiimm^tif:im 

[0045] Z<DFe-M-Nmimmmi 5(i. ^ 

10 1 6 cormmizi 0 . la^jsaf^fcriiaF e -m 

-NfiSMt^S® 1 5fcl5Sl^a-F e (110) mf^ij^m 
[0046] iiTt. 2|cm!l^A..y^-(c;}3t,^{i 

20 [ 0 0 4 7 1 ^ T% ±ia^ttjiJS(7)jlE:gjg^ , 

l^7tC^-r. E5*«Fe-Ta-N#®K<7)^T*> 
0. 06*<SiO2 ^O^Ha[<4®^j$;t=5:t^Fe-Ta 

-Njf/p tmm<^*^mm(^mmm(^>j^x'$> o . s 
7*M F e -Ta.-Nmxptmm<^m-^mm) s i o 

10 0 4 81 m7i)-ii,mi^i!)^^iolZ^ Fe-Ta-N 

yptmrnm^i'tzs i 02 mt^i^m^s 1 s-igfts<r 
i^-c. ptm^(7)M^mm<7>m^^3. onmt 
[00491 p t^^^mm 1 Gim^m- 

BrBt tX<^mmii^t:^\,\i^^ s i O2 ^<^K8tt® 
3 1 JiamW^Sfc LT«SI&f-^OT% 
^63t46fc{±S i 02^<r)^flKlt«3 1 $-igttS^ i:** 
<mX'$>?>Zt:fji^i, :icr>io^m^'^m±i!^Kc 
< <> 2JJUi|g(t4»^J.§*»\ 2m:<0<S^S-MftSJ: 

40 [ 0 0 5 0 1 $ 4>tc, *MOiam^-y Kt^tJV^Tti. ^ 

mmm^5. 6i:in^-t?>ptmm<7m^mi 6(01 

m^fzOCD^i^mm^O. 3nm— 10. OnmtL, 
^®af5EJK5. 6S-M^-rSFe -M-NaftS:M8l 
5£OiaS?t'3<7)KS$-0. 05/xm~l. 0//mi;t 
TV^^ii:7&>ii>. Pt^^ft^MBl 6<7)T;^a^fc: 
iSFe-M-NiKft^lSffl 5tci5ttS±iEoJ:5=3r 

CltdlJ^m&^^r'yyktXmm-^Zth^KK 
50 [0051] $^,tci;t. *fif!Ofiftm^.y HtctJi^T 
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[ 0 0 5 2 1 i^fc. ^m<7m^^'y Y^^rh:}jm\,z 
[ 0 0 5 3 1 ^-r. msi^z^-ti 0 (c. muim n - z 

m^F\Wymii<r) ms^{iziiuxii2mib^ 
h. ) h^'y^'ili«^«l8, 1 QS-JB^-Ti,. Jbfgh 
7 -y ^ 18.19 1 7 «Mi.tf ig^lPltZ 

j^jfis^i. h 7 <y ^mmm 1 a . 1 9 n±(Dr§ii,zim 
[oo54i»:fc:. sgfcs^-riaic. ±iBS«i7co 

-±S1 7a±{c. 5t<oh^>y;?(gffl®I;3llS, 1 9|^ 

JEB&itJg2 0i:UTiRJP4nin<^SiO2 JiSrJgmL 

[00 5 5] ^V^T. laiOfcr^f ipfc, iia^iBES 
ihK2 0«0±t^|9^«J: a^SUS^i^-r-S F e -M-N 

wsmmm2 1 m 1 1 tc^-ri 3 

m22^mm-i>. ^htz^ 01 2{=^5t-j;3{c, ±12 
p t ji^io#^®®2 2±\imm ^-M-^mmm 

®2 1^Jg|£L^ <^<^J:3t=Fe-M-NlS8tt^Ma2 
1 1 P tS^fOS^feJR® 2 2 S i O2 ^<O^N®ttS3 

[0056] -eLT. la latent- J: ate. Fe-M- 

nmmm 2 1 1 p t s^^^^m® 2 2 s: l . 

§^>t-, C:<0»«J^S i O2 ^iO^NSItt^B 1 2® 

:t?t'L. CKO^^-Cfi. Fe -M-NfiBM4^ffiJl2 
Kir ^ /P7 T xlt® $-=3: LT ir . 
[0057] :^mX'hi.^ F e -M-Niatt^J^ 

2 1 ^ LT F e -Tai-Nw&^wmmmwi^th i> 

<^t-r^, -r^h*>. ^amim23i: (Fe-Ta- 

Nmmmyp t mm(^^myF e - t a - n?» 

imm- ■ -/Fe-Ta-NattSMB) Si02 ' 
^^m&m ( F e -T a - Nfi^tt^H^/P t 

M^kmmy'F e-Ta-Nmimmm ■ ■ -/Fe-T 
a-Njitt?5M«) si02 m<7>^miim- • -/(f 

e -T a -NfiBMSafjSii/P t a^:g^®i/F e - 
[00581 *fi^T'{ig:fiJ<0®&l^gS|OJi5r F e -T 

a--j^mmmm2 1 1 L5t*s, M^<7)m&v^mm>m 
iiFe-M-Nmimmm2 im-^np tmm<7yn^ 
«2 2(?)Mit-cfes<. z<7)Xoizvxi>mm^^mi^ a 
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1 0 

%^tlh. *0!I(Cfc^^T{i. Fe -M-N®<±^Jg®2 
1 1 LT F e -Ta-NSttt^Ha^^^SMtCOV^ 

[ 0 0 5 9 ] -eLT. :^mxiim^(^xdiz. ^jm± 

Jl20<7)SiO2 fflC0MJ5^3nmfct. Fe-Ta- 

NS8Ht^]^M2 1 1 P t Jl^SifeJl® 2 2 i: S i O2 

^O^SStt® 3 I 0^«llT'SS^JmfflK2 3{±, m 

0nm<7)Ptm^<r>n^mm2 2i:ifLX5mm 
10 «$ii;tF e -Ta-NISH4^JS«/P t«^ft^M 

M«0S®]l8tfciS:St§2. 0nmC7)SiO2 MtrifL 

X . ^MJSA54 m t J: 3 izmm Lti^mmt ^ti 

[ 0 0 6 0 ] :3r±5. Z ^T'JtlKOfc*. P t 

ff4. 0//m£7)Fe-Ta - N^ISSfiftttSKcofiBi^'V 
vHi:.S$l. 0nmOPt®(7);^(i^trt-LT^'*4 0 
®fc:S®$il3t^MJ*4. O/zmCOFe-Ta-NJSSS 

[0061]$ ^iz^ iMims. 1 7 kmrnc^mm^^rmm 
JM<7)j:mtmmizLxh^v^<mmm. ^im 

^m^mm^mtz:itit m^:^:fjmx'mm^ 

[ 0 0 6 2 ] <s:uT% m^-r -y zr(n>:x^~^~ t ts:^ 

s i 02 m:^stmL<^^mmm±}iz^fL^ft\ 0 0 n 

[0063] -ecT)^. Hl4(=^-#-J:afc:. Jb^flel 
30 7fc;tlfcigK<Di^;®2 4^Wt--Sa«C2 5S-h7.y 
^'fiSSSIS 18. 19, 26, 2 7i7)fi[a-^i>-ti:^ 

7, 23n±^m^w\t\^i^. 

[00641 ±K<?3J: 3^:;«r5X®S«cJ55ti60jlB3iJ3ia 

{::J: D Fe -M-Njai4^]^2 1 {cijv^Tr^/t':7r 
^^miJ'^W^Skim^^iXX , F e - T a - Ngaga^ 

[006 5] -eUTi<^)i:#. Pt®^#^JgJi22 
W fOTffiamfciOv Fe-Ta-N{S|^Siaf£^]^T'& 
5Fe-M-NlgttS)^2 ltC{4^V^a-Fe (11 
0 ) i2|pl*fg^ 0 , ^j|UaEffiS2 30ll!S0%Hfcm 

[006 6] ^SJlS®2 3|^tCfcV^ 

[0067] =5ftJ. ^MtfcV^Ttt. B?M(^i 3 ^ 
» ^24*J?gfig$^i-CV^SSS2 5(CiJV^Tfc. h7.y 



(7) 



1 1 

IS28i:LTSi02 jg^figlgt. -e^±tFe-Ta 
-N^^ft^JKTS>5 F e -M- NJStt^JK® 2 1 
i: P t ®#cr)fi-^S® f: S i Oz mc^nm&M 3 1 (D^ 

1 0 0 6 8 ] LT . m^izmmm^mmmt ^srs 

10 0 6 9] ^ii. C:C:T{4. Fe-M-NSSft^JK® 
21i:LTFe-Ta - N^SgafiBEtt^K^ffiffl L^M 

'^xi>nm(Dwmmki^L. mm\>zLxmk^ti^, 

[0070] ttz. ^%mifi. ±^<7>X o^j:m^^'y H 

x-m^com^^-y nzmm^mx'h^ z umotx-i, 
[ 0 0 7 1 ] s 4>t3. ±M<Dmx'ii. 2iEi%Hg^^aiaES 

[0072] 

[0073] *»il0lJtt3l^Ttt. ife«fi8ffi[S«f <0F e 
TSS$n/cS«M8«:^^$2. 0nmi0SiO2 # 

<^^mw§^2m'fr^^itxmm^tit::mmm4. ou 

mO^^MSr 5 5 0- CT^ti![ug^jgL/^|^XSIsi&f 
^XTrrt, 

l0 0 7 4]mi5^MXmi^iP^ioiZ. (Fe-T 
a-Nii/Pt®^<7)S^«) /s i O2 
:fir*»*a-Fe (1 1 0) ffi<^t^-;?;6fJ:^#<^:^-i:;i,t 
-t^tt*,^ «^<^<t 3{CFe-Ta-NS|^HHl8 
S^KJ: P t ;i^<^^JS® LTSM-ri. i: J: 
*). a-Pe (1 1 0) BfioliliSiT&qgiio, 1tfc:^:^r 

PtlJW^Au, Ag. P dff)m^$^7mTi>m^ 
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1 2 



[ 0 0 7 5 ] ^ UT . ±^(r>^:fjmizi Of^t^JS 

>tllS5^'y Kti. «^ 1 . 0 nmCOP tm^<7)^-^mm 
^itLX Smmm^tLfzFe -ra-N/P tW^coft 
^JII®OSJgK8|6cSrl?/ii2. 0ninC0SiO2 Mi 2 

mit^-^itxmm^iff:im^wmmm^m-t^m:^'^'y 

Kfc, Fe-Ta-NSItt^^^iP^^pil. OnmOP 

tmm<7)^^mmt:-frLX4om {±Msm(,^'y f 

10 e - T a - Niatft^M«0^^lil^ t ) ^tlfc^m 
'ttSilKS-fi'-r.SfiBE^^'y Hi:. Fe-Ta - N#®M 

oiatsv'v-y HT-&^, t^-mi>stiaisyic7)^ 

[0076] EFl 6tC{4. iS^4nm<?)#®JS<0lj5m^ 

>y h'ow^ai:^:^ 0 d B i: Ltcitmii:h<r>mif^^Lx$> 

Ifiii^'y KtClis Fe-Ru-Ga-S i S-^-vv 
^•y H^fflt^Jt. 

[0077] 1 6*»^>HJ4>*»^J: 3 tc, fiSttii* 

20 «-Fe ( 1 1 0) ®«Oi2r6l*S5g<^:«.i:. R^ai:^,&s 
|6j±-rS*»\ Fe-Ta- NHft^M^/P t m^C^ 

±mm<7)mmmt:s i 02 mm<7>^m/iimt::f\-Lxmm 

tlX\>^?>Ztili^i}^^, 
[0078] 

iZ. ^MlSffi^tLT. Fe-M-NfiBttt^MSfcPt 

30 mm<r>M^mmimm^titimmmi:mss.Lxi5*) . z 
«-Fe (110) m[^i:mz-tztb^*). ^mm& 

hlfi. ^t^fiZ. Z<DmmfSkii^Si02. ZrOz. AI2 
O3, Cr<05*.<7)V^-m*-*^A>^rS®$r:frtT2®Ul 

[0079] *fK8«7)iat^A..j, Hfcrisi^Tti, 

[HBt^farm^ritHa] 

[HI ] *fK3$-ismL/cfiam'v.y Ko— 

[02 ] L;tamA.-y KO-^fS-^rT^ 



(8) 



1 3 

aK<ofll5t<7)^0Ti5 0 , F e - T a - nsmwk<r>m 

m.s.(Dmm<7>^mx'$>'o . sioa m^^ti^\>'^Fe 

iaEcO<i3t<7)^0-C* 0 . (Fe-Ta-NJi/P t 
B^a^MW) s i 02 m(r)^miim<^^cr>t<r>v 

[010] 3«5^BJg-iifflL7ta^^'y h'iO^:J^&i&I 
[011] 2|E5|fJ«$-jifflLJtJa£M'^>y HOSit^r^S-X 
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1 4 



[0121 :*:3^^Sr3ifflL-tlS^^ y H<OMiS:^ra^X 
^tCS^-r t,<0-CS> 0 . P t ^^Oft^MSitcF e - 

[013] *^J^3gfflL^ia^^-y H<OSii:^$-X 

10 [014] ^wmmwi L^^aE^'v -y Y<rmmi^-kiL 

Srg^-r^ffi0-CS>^ . 

[01 5] ^«fiBM£M<7)x|glii^y\-:J'->'^^^^_ 
[016] ^Wfii:m.m\.fzmS^^'y Y<rm^^t^):.\!c 

1. 2 iaE$S.r3r#«c. 3. 4 fiHE^rJT^K. 5. 
6. 2 3, 2 9 ^MlStt^M. 13, 14, 2 0. 2 
20 8 RfiSRSifcM. 15. 2 1 Fe-M-NSEtt^M 
®. 16, 2 2 Pt/i#<0«^JgJl. 3 0 Fe-M 

-NfflEtt^KMt p tmm<n^^mm<rmmm&. 3 1 

Si02, ZrOz. AI2O3, C r<7)3■^^^7)^^-f^^*> 



fan [02] [05] 
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Fe-Ta-NJi/PtSSaB (Fe-Ta-Nfl/Pf )/S KfeMB 
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m4: 



30' 



30< 



31 
1 5 

15 




30 



30 




1 5 
1 5 



z 




16 

•31 
-1 5 

i^y 6 

15 



3 : Wis. 

30 : F e-M-N«E!Samii^P 

31 : s iQ2m<mmm 



3:m 
13: 

1 5 : F e-M-NffiffiSS® 
1 6 : P t^^toa^fegl 

30 : F e-M-N«^K)Sa:P tJS^ 

31 : S lOz^m^ 



m9] 



mi 0] 



17ft 




18 19 




imi 1 ] 



[01 2] 





1 7: Sfi 

20: g^eSiM 
21 : F e-M-NScJSBSSB 
22 : P ti^a>a&BB 
31 : s lOzmQ^mm 



(10) 
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[0141 




19 20 



imi 51 



(Fe-Ta 



«=Fe(110) 

-tQ-H/Pt^a«4«i)/S tQ2$a 



60 



80 9C 




[iai 61 



(dB) 
3 



2 
1 

0 

-1 
-2 
-3 



.25 



5MHz 7MHz 5MHz 7MHz SMHz 7MHz 
FeTuN/Pt (FftTaN/Pt)/8i02 



